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INTRODUCTION 
From June 1983 t o  June 1984, t h e  sen ior  author  examined t h e  h a b i t a t  
assoc ia t ions  and seasonal succession of e a r l y  l i f e  h i s t o r y  stages o f  f i shes '  
o f  Orange Lake, Alachua County, F l o r i d a  (Conrow 1984). The study inc luded 
an eva lua t ion  of th ree sampling gears -- a 0.5-m diameter tow net ,  a Breder 
t r a p  (a p l a s t i c  t r a p  w i t h  leaders; Breder 1960), and a l i g h t  t r a p  (Floyd e t  
a l .  1984). 
A t o t a l  of 23 f i s h  species was captured du r ing  the  study. I l l u s t r a -  
t i o n s  and i d e n t i f y i n g  c h a r a c t e r i s t i c s  o f  18 o f  these a re  presented, along 
w i t h  b r i e f  mention o f  h a b i t a t  assoc ia t ions  and seasonal occurrences. Note 
t h a t  a l l  i l l u s t r a t i o n s  and i d e n t i f i c a t i o n s  were made from f i s h  captured i n  
t h e  f i e l d  and are  the re fo re  n o t  d e f i n i t i v e .  I d e n t i f i c a t i o n s  were based on 
desc r ip t i ons  i n  the  1 i t e r a t u r e  and, when possib le,  comparisons w i t h  known 
ser ies .  Species repor ted  from Orange Lake (Reid 1950; DuRant 1980; Conrow 
1984) b u t  n o t  considered i n  t h i s  r e p o r t  a re  l i s t e d  on page 41. 
Orange Lake has a sur face area o f  approximately 5000 hectares and a 
maximum depth o f  3.5 meters (Fig. 1). The f o u r  h a b i t a t s  de f ined f o r  t he  
study were open water, panic grasses (Panicum spp. ) , h y d r i l  l a  (Hydr i l  l a  
v e r t i  c i  11 a t a )  , and, f 1 oating/emergent vegetat ion. The 1 a t t e r  i n  charac- 
t e r i z e d  p r i m a r i l y  by spatterdock (Nuphar luteum), b u t  a l s o  inc ludes water 
hyac in th  (E ichorn ia  crassipes)  , c o o n t a i l  (Ceratophyl lum demersum) , cabomba 
(Cabomba c a r o l  i n iana )  , and bladderwort ( U t r i c u l a r i a  i n f l a t a ) .  
Fig. 1. Distribution o f  four major habitat  types of Orange Lake, Florida, 
1983. Sampling was res t r ic ted  to  the northeast section of the 
lake, inside L-shaped l ine  on the map. 
KEY 
To f i shes  less  than 10 mm Tota l  Length (TL) 
1. a. Chin barbels present: 
ICTALURIDAE 
I c t a l u rus  nata l  i s  
1. nebulosus 
moturus y r i  nus 
b. Chin barbels absent -- 2 
2. a. Adhesive d isc  present 
on snout -- 3 
b. Adhesive d i sc  absent -- 4 
3. a. Adhesive d isc  w i t h  pap i l l ae :  
LEPI SOSTE I DAE 
Lepisosteus p la ty rh incus 
b. Adhesive d isc  smooth: AMIIDAE 
Amia calva 
--
4. a. Preanal length  (measured from 
t i p  o f  snout t o  pos te r i o r  
margin of vent)  
less  than 33% TL: 
ATHERINIDAE; 
Labidesthes s iccu lus  I 
(page 21) 
b. Preanal length  greater  than 
33% TL -- 5 
I. a. Mouth superior, lower jaw 
extends past  upper jaw; 
i f  present, yo l k  w i t h  
small o i l  d rop le ts  
scat tered throughout -- 6 
b. Mouth not  superior; yo l k  
w i t h  one o r  no o i l  
globules -- 10 
6. a. Dorsal and anal f i n f o l d s  + 
present: CYPRINODONTIDAE -- 7 c - 3  - 
?- 
+ 
b. Dorsal and anal f i n s  present 
a t  b i r t h :  POECILIIDAE -- 8 @-ZLB 
- 
t 
7. a. Or ig in  o f  dorsal f i n f o l d  
begins s l i g h t l y  an te r i o r  t o  
anal f i n f o l d :  
Lucania goodei (page 15) 
-?=) - 
I 
b. O r i g i n  o f  dorsal f i n f o l d  
o r i g i n a t i n g  pos te r io r  t o  
the l eve l  o f  the o r i g i n  
o f  the .anal f i n f o l d :  <Qq-$J .+ Fundul us chrysotus 
(page) I 
8. a. O r i g i n  o f  dorsal f i n  an te r i o r  ' 
b. Or ig i n  of dorsal f i n  pos te r io r  
t o  o r i g i n  o f  anal f i n  -- 9 
D i s t i n c t  l a t e r a l  pigment band 
c rossed  by 6-9 bars :  
Heterandr ia  formosa (page 19)  
No l a t e r a l  pigment band: 
Gambusia a f f i n i s  (page 19) 
Preanal l eng th  g r e a t e r  than  
o r  equal  t o  70% TL -- 11 
Preanal l eng th  l e s s  than  
70% TL -- 12 
Preanal l eng th  about  70% TL: 
ESOCIDAE; - Esox spp. (page 9 )  
Preanal l eng th  about  84% TL: 
CLUPEIDAE; ~ r o s o m a  spp. 
(page 7 )  
Preanal  l e n g t h  36-46% TL: 
CENTRARCHIDAE (page 23) 
Preanal  l ength  49-62% TL -- 13 
13. a.  Preanal length  49-50% TL -- 14 
b. Preanal length  60-62% TL: 
CYPRINIDAE (page 11) 
14. a. Narrow body w i t h  s t r a i g h t  gut:  
PERCIDAE; Etheostoma fusiforme 
(page 39)  
b. Deep-bodied w i t h  gut  massively 
c o i l e d :  CENTRARCHIDAE 
Micro terus salmoides &cm 
Suggested references:  
Auer 1982 
Hogue e t  a l .  1976 
Lathrop 1982 
Lippson and Moran 1974 
Margul i e s  1983 
CLUPEIDAE (he r r i ngs )  
Two species of c lupe ids  (F ig.  2), g i zza rd  shad (Dorosoma cepedianum) 
and th read f in  shad (D. - petenense) occur i n  the  l a k e  . We d i d  no t  'a t tempt t o  
d i f f e r e n t i a t e  the  species because p o s i t i v e  d i s c r i m i n a t i o n  between t h e  two 
species i s  d i f f i c u l t  a t  e a r l y  l a r v a l  stages, Young g izzard  shad (7.0- ca. 
21 mm TL) have 39-44 preanal myomeres; whereas young t h r e a d f i n  shad (5.2-20 
mm TL) have ca. 36 preanal myomeres (Jones e t  a l .  1978). Shelton and 
Stephens (1980) repor ted  t h a t  newly hatched t o  one-day-old g i zza rd  shad 
(3.5-4.5 mm TL) were devoid of pigment ( i n c l u d i n g  eyes). She1 ton  and 
Stephens (1980) a1 so repor ted  t h a t  t h read f in  shad la rvae have scat te red 
melanophores and pigmented eyes a t  hatching. However, i n  Orange Lake, these 
c r i t e r i a  apparent ly  do n o t  apply (Figs. 2a and 2b). 
I n  Orange Lake, l a r v a l  shad were f i r s t  captured i n  February (sur face 
water temperature 16-17' C ) .  Peak abundance was i n  A p r i l  (18-22" C). 
Although shad less  than 6 mm TL were captured i n  panic grasses, very  few 
were found i n  open water. F i sh  6-12 mm TL ( the  l a r g e s t  s i z e  category)  were 
most abundant i n  open water. 
Clupeids a re  r e a d i l y  d i s t i ngu ishab le  from o the r  f a m i l i e s  by t h e i r  very 
long and narrow shape, and t h e  p o s t e r i o r  l o c a t i o n  of t h e  vent (preanal l eng th  
i s  approximately 85% o f  the  t o t a l  length) .  
Suggested references: 
Hogue e t  a l .  1976 
Jones e t  a l .  1978 
Shelton and Stephens 1980 
T i n  1982a 
18.4 nun 
F i g .  2. Shad, Dorosoma spp .  
ESOCIDAE (pi kes) 
Both the chain pickerel (Esox - niger) and the redfin pickerel (E. 
- 
americanus) occur in the lake. Only seven larval pickerel (10.5-14 mm TL) 
were captured. All were caught in January (surface water temperature 14-15' 
C) in the floating/emergent vegetation. 
Esox larvae have a large, oval yo1 k sac and, as with the shads, the 
7 
vent is placed well back (preanal length about 70% of TL). However, unlike 
the shads, - Esox larvae are robust and deep-bodied (Fig. 3). 
At early stages, the two pickerels may be distinguished by myomere 
counts. At 11-18 mm TL, - E. americanus has ca. 46 myomeres; at 10-14 mm TL, 
E. niger has 53-54 myomeres (Fuiman 1982a). Intermediate counts (Fig. 3b) 
- 
preclude positive .differentiation of a1 1 specimens. 
At 20-120 mm TL, a lateral pigment-free stripe is evident on - E.
americanus; lateral pigmentation of - E. niger is homogeneous (Fig. 3d) 
(Fuiman 1982a). 
Suggested references: 
Fuiman 1982a 
Hogue et a1 . 1976 
Jones et al. 1978 
McGowan 1984 
10.5 mm 
45 myomeres 
13.0 mrn 
49 myomeres 
15.0 mrn 
Fig.  3. Pickerel, a .  Esox americanus; b. and c .  Esox spp. ; d .  E .  niger. 
-
- - 
CYPRINIDAE (minnows) 
Three cypr in ids,  pugnose minnow (Notropis emil i ae )  , t a i  11 i g h t  shiner 
(Notropi s maculatus) , and golden shiner (Notemigonus cryso l  eucas) have been 
reported from the lake (Reid 1950). The pugnose minnow was not  found by 
Durant (1980) o r  by Conrow (1984). 
Only golden shiners (Fig. 4) were captured i n  la rge numbers. Golden 
shiners less than 8 mm TL were f i r s t  caught i n  e a r l y  March, were most dense 
l a t e r  t h a t  month and were co l lec ted  through Ap r i l .  Young shiners were cap- 
tured almost exc lus ive ly  i n  the f loat inglemergent and panic grass hab i ta ts .  
Larval  cypr in ids  and catastomids are super f ic ia l  l y  s im i la r .  The lake 
chubsucker, Erimyzon sucetta, occurs i n  Orange Lake, bu t  only a few juve- 
n i l e s  (no larvae)  were captured. They may be separated on the basis o f  
preanal myomere counts; 27-29 f o r  the lake chubsucker vs. 23-25 f o r  golden 
shiner (Jones e t  a l .  1978). 
Very few t a i l l i g h t  shiners (Fig. 5) were captured. They may be d i s t i n -  
guished from golden shiners by preanal myomere counts. By 5.9 mm TL, - N.
maculatus has 21 preanal myomeres (Beach 1971); a t  5-11 m TL, - N. cryso- 
leucas has 23-25 (Buynak and Mohr 1980). I n  add i t ion,  up u n t i l  the forma- 
t i o n  o f  the caudal f i n  rays, the golden shiner has a heavy concentrat ion of 
pigment around the u ros t y l e  (Fig. 4); t h i s  pigmentation i s  absent i n  the 
t a i l l i g h t  shiner (Fig. 5 ) .  
Suggested references: 
Beach 1971 
Heufelder and Fuiman 1982 
Jones e t  a l .  1978 
Snyder 1979 
Snyder e t  a l .  1977 
35.0 mm 
Fig.  4. Golden shiner, Notemiqonus crysoleucas. 
Fig. 5. Taillight shiner, Notropis maculatus. 
This  page intentionally blank. 
CYPRINODONTIDAE ( k i l l i f i s h e s )  
S ix  species have been reported f o r  Orange Lake: b lue f in  k i l l i f i s h  
(Lucania goodei ) , pygmy k i l l  i f i s h  (Leptolucania omata )  , golden topminnow 
(Fundulus chrysotus) , 1 ined topminnow (F. I ineola tus)  , seminole k i l l  i f i sh  
- 
(F. - seminol is),  and f l a g f i s h  (Jordanel la f l o r i dae ) .  
Juveni 1 e and adu l t  b1 uef i n k i  11 i fishes and go1 den topmi nnows were 
abundant from May through October. Golden topminnows were captured i n  a l l  
four hab i ta ts ;  however, the ma jo r i t y  of specimens was found i n  the 
f loat ing/emergent and panic grass hab i ta ts .  B luef in  k i  11 i f i shes  occurred 
r a r e l y  i n  panic grasses and were most abundant i n  the floating/emergent 
vegetation. Flagf ishes and l i n e d  topminnows were rare, and no pygmy k i l l i -  
f i s h  o r  seminole k i l l i f i s h  were captured. 
Species separation a t  e a r l y  stages i s  f a c i l i t a t e d  by the l oca t i on  o f  
the dorsal f i n f o l d .  O r i g i n  o f  the f i n f o l d  i s  pos te r io r  t o  the o r i g i n  o f  the 
anal f i n f o l d  f o r  the pygmy k i l l i f i s h  and topminnows (Fig. 6), we l l  i n  f r o n t  
o f  the o r i g i n  o f  the anal f i n f o l d  f o r  the f l a g f i s h ,  and on ly  s l i g h t l y  
an te r i o r  t o  the anal f i n f o l d  f o r  the b l u e f i n  k i l l i s h  (Fig. 7) (Foster 1967). 
Suggested reference: 
Foster 1967 
I 
Fig. 6 .  Golden topminnow, Fundulus chrysotus. 
16 
13.0 m 
F i g .  7. B l u e f i n  k i l l i f i s h ,  Lucania goodei. 
This page in ten t iona l  Jy blank. 
POECILI IDAE (1  ivebearers) 
Three species o f  l ivebearers are present i n  the lake. The mosqui t o f i s h  . 
(Gambusia a f f i n i s )  and l e a s t  k i l l  i f i s h  (Heterandria formosa) were both very 
common i n  the f loat ing/emergent vegetation. The s a i l  f i n  mol l y  (Poeci 1 i a  
l a t i p i n n a )  was a lso captured p r i m a r i l y  i n  the f loat ing/emergent hab i ta t ;  
however the frequency of capture was much lower than t h a t  o f  the other two 
species . 
The e a r l  i e s t  post -par tur i  t i o n  stages o f  poec i l  i i d s  are much more 
advanced than the e a r l i e s t  stages o f  oviparous f i sh .  The three species o f  
p o e c i l i i d s  found i n  Orange Lake are e a s i l y  d i f fe rent ia ted.  O r i g i n  o f  the 
dorsal f i n  i s  an te r i o r  t o  the o r i g i n  o f  the anal f i n  i n  the molly, but  
pos te r io r  t o  the anal f i n  o r i g i n  i n  the mosquitof ish and l e a s t  k i l l i f i s h  
(Fig. 8). The l e a s t  k i l l i f i s h  has a l a t e r a l  band w i t h  6-9 crossbars and a 
black spot on the dorsal  and anal f i ns ;  these are absent i n  the mosquito- 
f i sh .  By 8.5 mm TL a cha rac te r i s t i c  subocular bar ( ' t e a r  drop')  pigmen- 
t a t i o n  pa t t e rn  i s  v i s i b l e  below the eye o f  the mosquitofish. 
Suggested reference: , 
Hardy 1978a 
F i g .  8. a. Least kill ifish, Heterandria formosa; b. mosqui tofish, Gambusia 
affinis; c. sailfin molly, Poecilia latipinna. 
ATHERINIDAE ( s i l ve r s i des )  
Only one species, the brook s i  1 verside (Labidesthes s i  ccul us) (Fig. 9) 
i s  found i n  the lake. Young s i l ve rs ides  were f i r s t  captured i n  May; 
however, the greatest  number was caught i n  Ju ly  and August (surface water 
temperature 24-27' C).  The smallest s i ze  group ( less  than 6 mm TL) was 
caught almost exc lus ive ly  i n  h y d r i l l a .  Fish 6-8 mm TL were captured i n  a l l  
fou r  hab i ta ts  but  were most abundant i n  open water. S i lvers ides captured i n  
the panic grasses and, espec ia l l y  i n  the f loat ing/emergent vegetation, 
tended t o  be la rge  (greater  than 12 nnn TL). 
Suggested references: 
\ Rasmussen 1980 
T in  1982b 
F i g .  9. Brook s i  l v e r s i  de, Labi desthes s i c c u l  us.  
2 2 
CENTRARCHIDAE (sunfishes) 
S ix  genera and 15 species o f  centrarchids have been reported f o r  Orange 
Lake (Reid 1950; DuRant 1980; Conrow 1984). The bluespot ted sunfish 
(Enneacanthus g lor iosus)  , black crappie (Pomoxis nigromaculatus) , warmouth 
(Lepomis gulosus), b l u e g i l l  (L. - macrochirus), and redear sunfish (L. -
microlophus) are  the  dominant sunf ish  i n  the lake  (Chable 1947). These 
species, along w i t h  the  largemouth bass (Micropterus salmoides), dominated 
the cent rarch id  catch. 
Enneacanthus g l  or iosus 
Bluespotted sunf ish  (Fig. 10) were captured almost exc lus ive ly  i n  the 
f loat ing/emergent 'vegetat ion. A1 though juven i les  were p l e n t i f u l ,  on ly  one 
l a r v a l  specimen (3.9 mn TL) was captured. 
D is t ingu ish ing  cha rac te r i s t i c s  o f  t h i s  l a r v a  are i t s  small s ize,  and 
the presence o f  pigmentation. The very dense pa t t e rn  o f  melanophores 
located on the  ventrum from the  anus t o  the caudal f i n f o l d  i s  unique t o  t h i s  
species . 
Suggested references: 
Anjard 1974 
Hardy 1978b 
McGowan 1984 
Wang and Kernehan 1979 
Fig. 10. B1 uespotted sunfish, Enneacanthus aloriosus. 
Elassoma okefenokee 
A l l  b u t  one o f  t h e  55 Okefenokee pygmy sunfish ( F i g .  11) c o l l e c t e d  were ' 
found i n  t h e  f loat ing/emergent  vegetat ion.  No specimens l e s s  than 12 mm TL 
were captured. 
Sugggested references: 
Conner 1979 
Mettee 1974 
Walsh and Burr 1984 
Fig .  11. Okefenokee pygmy sunf ish,  Elassorna okefenokee. 
Micropterus  salmoides 
Largemouth bass (F ig .  12) were captured p r i m a r i l y  i n  t h e  panic grasses 
and t h e  f l oa t i ng lemergen t  vegetat ion,  beginning i n  March. 
Larvae a r e  r e l a t i v e l y  robust ,  t h e  preanal l e n g t h  i s  approximate ly  equal 
t o  postanal  length,  and t h e  g u t  i s  t h i c k  and massively  co i led .  
Suggested references : 
Anjard 1974 
Hardy 1978b 
T i n  1982c 
Fig.  12. Largemouth bass, Mic rop terus  salmoides f lo r idanus.  
F i g .  12. Continued. 
Pomoxis niqromaculatus 
Black crappie (Fig. 13) less t h a n  8 mn TL were captured i n  greatest 
numbers from February through April (surface water temperature 1 4 - 1 8 O C ) .  
Abundances were equivalent in open water, floating/emergent vegetation and 
panic grasses (hydril la was sparse in the lake during those months). 
Postanal length greatly exceeds preanal length, the body i s  slender, 
there i s  massive g u t  coiling even in specimens less t h a n  5 mrn TL, and the 
vent i s  under or only slightly behind the a i r  bladder. If present, the oil 
globule i s  located in the anterior-middle portion o f  the yolk sac. 
Suggested references: Anjard 1974; Hardy 1978b 
Fig. 13. 01 ack crappie, Pomoxis nigromaculatus. 
29 
11.1 Hun 
Fig .  13. Continued. 
Lepomis spp. 
The most frequently captured Lepomis was the  b l u e g i l l  (Fig. 15), 
fo l lowed by the warmouth (Fig. l 6 ) ,  and the redear sunfish (Fig. 17). Peak 
occurrence o f  b l u e g i l l s  was i n  J u l y  and August (surface water temperature 
24-27" C); however, specimens less than 8 mn TL were captured from A p r i l  
through September. The smallest b l u e g i l l s  were taken i n  the open, h y d r i l l a ,  
and panic grass hab i ta ts .  Very few b l u e g i l l s  greater than 12 mn TL were 
captured i n  open water. Conversely, few b l u e g i l l s  less  than 20 mm TL were 
captured i n  the f 1 oatinglemergent vegetation. Occurrence o f  warmouths 
extended through the summer (June-September). The smal l e s t  warmouths ( less 
than 8 mm TL) were captured i n  h y d r i l l a  and panic grasses. Larger juven i les  
(greater than 17 mm TL) predominated i n  the f l  oating/emergent hab i ta t .  
Redear sunfish were uncommon; only 23 ind iv idua ls  were captured. Two were 
taken from open water; the remainder were equal ly  d i s t r i b u t e d  between the 
hydr i  1 la ,  panic grass, and f loat ing/emergent hab i ta ts .  
Species i n  the genus Lepomis may be d is t ingu ished by the presence o f  a 
melanophore immediately above the anus. The gut  i s  S-shaped and long, w i t h  
the vent we l l  pos te r i o r  t o  the a i r  bladder. A f t e r  about 6 nun TL, the 
warmouth i s  d is t ingu ishable  from the b l u e g i l l  and redear sunf ish by mouth 
s i ze  (extending past  the  an te r i o r  edge o f  the o r b i t  i n  the warmouth; 
an te r i o r  t o  the eye i n  the other two). I n  addi t ion,  pigmentation pat terns 
d i f f e r  f o r  the three species. A t  4-5 mn TL the supra-anal pigment spot i s  
more prominent on the b l u e g i l l  than on the other two species. Chromato- 
phores on the dorsum o f  the head appear e a r l y  on the redear sunf ish (ca. 5-6 
m i  TL), s l i g h t l y  l a t e r  on the warmouth (ca. 7 mn TL), and r a r e l y  before 8 mm 
TL on the b l u e g i l l .  By about 14-15 mm TL the three species can be separated 
by the  r e l a t i v e  shape of t h e i r  a i r  bladders (Fig. 14). The eas iest  way t o  
do so i s  t o  p lace the specimens on a c l ea r  surface and view them against a 
back l ight .  Also, by t h a t  size, g i l l  rakers have a t ta ined  a d u l t  morphologies 
and the redear sunfish may be separated from the other two species by i t s  
short,  stubby rakers (Fig. 14). 
Suggested references: Anjard 1974; Hardy 1978b; Larimore 1957; Wang and 
Kernehan 1979 
F i g .  14. Shapes of air bladders and g i l l  arches o f  a .  redear sunfish, 
Le ornis microlophus, b.  warmouth, L. gulosus, c .  bluegill ,  
- k o c h i  rus . 
Fig. 15. Bluegill, Lepomis rnacrochirus. 
F ig .  15. Continued. 
Fig .  16. Warmouth, Lepomis gulosus. 
Fig .  16. Continued. 
Fig. 17. Redear sunfish, Lepomis microlophus. 
Unidentified centrarchids 
Two unidentified centrarchids (Fig. 18), possibly the same species, 
were captured at the end of March in the floating/emergent habitat. Note 
the incipient dorsal and anal fin rays in the larger specimen. 
Fig. 18. Unidentified centrarchids captured in Orange Lake. 
PERCIDAE (perches ) 
One species, the swamp dar te r  (Etheostoma fusiforme), occurs i n  the 
lake. Specimens less than 8 mm TL were captured from November through A p r i l  
w i t h  a peak i n  November (surface water temperature 15-17' C). Swamp dar ters  
less than 8 m TL were caught p r i m a r i l y  i n  open water and panic grasses. 
Pre- and postanal lengths are approximately equal, and the gut  i s  
s t ra igh t .  Ear ly  larvae have cha rac te r i s t i c  v e r t i c a l  s1 ashes o f  pigment on 
the lower ha l f  of the body pos te r io r  t o  the vent (Fig. 19). 
Suggested references: 
- Hardy 1978b 
McGowan 1984 
w 
Fig .  19. Swamp darter, Etheostoma fusi forme. 
ADDITIONAL SPEC1 ES 
The f o l l ow ing  f ishes have been reported from Orange Lake (Reid 1950; 
DuRant 1980; Conrow 1984) b u t  e a r l y  l i f e  h i s t o r y  stages of these were absent 
from our co l lec t ions.  
Species Suggested references 
Lepisosteidae 
Lepi sosteus p la ty rh incus 
Ami i dae 
Amia calva 
Cyprinidae 
N o t r o ~ i s  emi l iae  
Catostomidae 
Erimyzon sucetta 
I c t a l u r i d a e  
I c t a l u rus  na ta l  i s  
l c t a l u r u s  nebulosus 
Noturus gyr inus 
Cyprinodontidae 
- .  
Le to lucan ia  ommata 
h l ~  
'Fundulus s e m  
Fundulus l i neo la tus  
Centrarchidae 
Enneacanthus chaetodon 
'Enneacanthus obesus 
'Centrarchus macro~ te rus  
Heufel der 1982a 
(see a lso  page 3) 
Heufel der 1982b 
(see a lso page 3 )  
none 
Fuiman 1982b 
(see a lso pace 11) 
T i n  19824 
II 11 
#I I t  
Foster 1967 
I1 . I t  
I t  I t  
Foster  1967; McGowan 1984 
Hardy 1978b; McGowan 1984 
Hardy 1978b 
Conner 1979; Walsh and Burr  1984 
Mettee 1974 
I t  II 
Conner 1979 
none 
I t  
Lippson and Moran 1974; Buynak 
and Mohr 1978 
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